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What then arc we to understand by the words " safety" and " danger" in reference to such questions as are now proposed to be considered? Safety and danger in structures as to their sufficiency or insufficiency of strength, when they are to be subjected to any definite or more or less indefinite forces or influences, do not depend merely on the sufficiency or insufficiency of the structures themselves, but they depend essentially also on our knowledge or ignorance of whether the structure be sufficient in strength or not so. Danger or risk consists in uncertainty; perfect safety as to strength consists in knowledge of sufficiency. A structure may possess tenfold the requisite strength; but our using it may be a very hazardous proceeding, if we do not know that it is strong enough in its dimensions and general arrangement, or if we have reason to doubt that it may have unascertained dangerous faults. Let us test it, however, with a threefold or a fivefold load, and if this does not break it nor destructively alter it, we may now have great confidence that it is very safe for being trusted with the smaller intended load for its ordinary use.
A rope or chain either new, or worn and damaged, hanging in the shaft of a mine, or from the top of a building, may reasonably be declared to be unsafe for bearing a man suspended to it in a bucket or basket. Put on a fivefold load, and if this does not break it, it becomes quite safe; and yet its own strength has not been augmented: the change is that our knowledge of its capabilities has been extended and rendered more definite.
Further, in respect to our ordinary risks in the use of chains, let us suppose that we buy a chain at a store, and we have no ground to doubt the respectability of the people from whom we make the purchase. We do not know whether the chain has been proved or not, nor whether the iron in it is of very good quality or not. The salesman says it is good, or says the makers have sold it as of good quality. He says it is of such size as has often been sold and used for lifting stones of a ton weight. We pay the price of a good chain, and have not time to set about testing or proving the strength of the chain we have bought; but we proceed to lift weights of one ton by it, though we are aware that we can have no certainty that the iron in the chain is all good, nor that every link is properly welded. In using it thus we can have no certainty that the one ton stone may not come down with a crash; and we could not possibly stand below the hanging stone and regard the